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REPATER AGREEMENT 


. rid ' T° , : 9 " pe ethno Spee ~ Bec ene Oa pa” Seo HE s+] e 
fhe Plasnwriter IIT Board sold nerounder iss sold “as is", with all 
Ce 


fauits and without any a re @liace expressed or implied, 
including any tmplied warranty of fitness for intended use or 
merchantability. However, the 4b uve notwithstanding, VECTUR 
GRAPHIC, INC., will, for a period of ninety (90) days following 
Acuna! to customer, repalr or replisce any Fleshwriter II Roara 

that is found to contain defects in waterials or workmanship, 
provided: 


l. Such defect in imateria!l or workmanship existed aft the 
time the FPlashwriter Il Board reli the VECTOR GRAPHIC, LWC 
“aCtory; 

2. VECTOR GRAPHIC, [NG., is qiven notice of tne bLrecise 
defect claimed within ten (10) days after its discovery; 

3. The Flashwriter II Board in promptly returned to VECTOR 
CRAPHIC, INC., at customer's expense, for examination by VECTOR 
GRAPHIC, INC., to confirm the alleyel derect, and for subsequent 
repairc or replacenent jf found to be in order. 


anf 


Repair, replacement or correction ou: any delects in material or 
wovckmanship which are discoverer after Expiration of the perioe set 
forth above will be performed ty VECTUR GRAPHIC, INC., at Buyer's 
expense, provided the Flashwriteér 11 Board is returned, also at 
Buyer's expense, to VECTOR GRAPHIC, INC., for such repair, 
replacement or correction. in perforiiiag any repalr, replacement or 
correction after expiration of the period set forth above, Buyer 
will be charged in addition to the cost of parts the then-current 
VECTOR GRAPHIC, INC., repair rate. At the present time the 
applicable rate is $35.00 for the first hour, and $168.06 per hour 
por every hour of work required thereafter. Prior to commenciny any 

repair, replacement or correcticn of defects in uaterial or 
workmans ship discovered after expiration of the period fur 
no-cost-to-Buyer repairs, VECTOR ChaPHic, [HuC., wilil subuait to buyer 
a written estimate of the expected chai ges, and VECTOR GRAPHIC 

iWC., wiil not commence repair unt:t such time as the written 
estimate of charyes has been returned by buyer to VECTOR GRAPHiC, 
INC., Signea by duly authorized reurescntative authorizing VLCtOR 
SRAPHIC, INC., to commence wit...the rvepait work involved. VECTOR 
GRAPHIC INC., Shall have no onligation to repair, replace or 
correct any Piashwriter IT Boars until the written estimate has beeu 
returned with approval to proceed, and VECTOR GRAPHIC, INC., may at 
its option also require prepayment of the estimated repair charyes 
prior to commencing work. 


Repair Agreement void if the enclosed card is not returned to VECTOR 
GRAPHIC, INC. within ten (10) days of end consumer purchase. 
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I. INTRODUCTON 


1.1 Description of the Board 


The Flashwriter II Video Board is Vector Graphic's advanced 80 x 24 
memory mapped video board. By "80 x 24" we mean that the board 
displays characters on the screen in 24 rows of 80 characters each. 
Each character is made up of an 8 x 10 matrix of dots. 


The Flashwriter II can be installed in ANY S-100 8080 or Z-80 
computer, including existing Vector Graphic computers, in order to 
convert the existing memory mapped display to 80 x 24, or to make 
use of memory mapped video for the first time if a serial terminal 
had been used. It can be used with almost any standard computer 
video monitor, since it can produce either separate or combined 
video and sync signals. However, the monitor must have a band width 
of at least 12 MHz. The board is definitely applicable to the 
Vector Graphic Mindless Terminal, which requires separate signals. 
(Note: in this manual, the word "monitor" refers to a video display 
unit, and the word "Monitor" with an upper-case M refers to a kind 


of computer program which handles basic housekeeping functions for 
the computer. ) 


The Flashwriter II makes use of the most up-to-date ideas in circuit 
design such as flicker-free updating of the screen, separate sync 
outputs for video monitors requiring it, on-board user-programmable 
PROMS storing the character set, on-board socket for a video-driver 
and/or Monitor, Jump-on~Reset capability, to be used if the on-board 
video-driver socket is used, the availability of inverted or 
non-inverted vertical sync signals, the availability of combined or 
separate video and sync signals, and the capability for reverse 
video. To make the board adaptable to many different systems, you 
are free by using juinpers to specify the memory addresses used by 
the on-board video memory RAM and the on-board video driver. 


Further, a parallel keyboard input port is incorporated on the 
board, with the port numbers changeable by jumper anywhere from 00 
and Ol (status and data) up to OE and OF. Although the board is 
shipped jumpered so that it strobes the keyboard data into the input 
latch on the rising edge of the key-depression strobe, a jumper can 
be installed to strobe the data on the falling edge, as required by 
some keyboards. The board can also be jumpered to generate an 
interrupt when a key is depressed, instead of waiting to be polled. 


A particularly useful feature of the board is the ability to accept 
a user-created character set, which can be either a 128 or 256 
character set. If a 256 character set is desired, then the user 
must sacrifice the use of reverse video. The board is shipped with 
a 128 character set, on a PROM. This set consists of the 96 
standard ASCII characters and 16 special graphics characters which 
can be used to build graphics images or large characters. 
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Instructions are provided for creating your own character set and 


encoding it on 27@8 or 2716 EPROMs (the latter for a 256 character 
set), if desired. 


Instructions are given in this manual for writing programs to use 
the board. In addition, the user can purchase, if not already 
included in his computer system, the Vector Graphic Extended Systems 
Monitor with video driver, Version 3 EV-II. Before making this 
decision, section 3.2.1 should be read. Use of this Monitor will 
eliminate some or all of the assembly language programming necessary 
to use the board. The EVIOS program, a sophisticated video driver 
used with the Flashwriter I board, canNOT be used with the 
Flashwriter II board, but Version 3 of the Monitor makes it largely 
unnecessary. For user's familiar with Flashwriter I, this is partly 
due to the fact that Flashwriter II does not have a separate memory 
block containing character attributes. In Flashwriter II, there are 
no special vertical and horizontal lines outside of those in the 
graphics characters, there is no reduced intensity, and the graphics 
characters are produced in response to ASCII codes @@ to 1F and 8@ 
to OF. 


The Flashwriter II board is a major addition to the Vector Graphic 
product line. Vector Graphic has now applied its well known 


excellence in video display quality and product flexibility to the 
creation of an advanced 88 x 24 video display board. 


1.2 Description of the Manual 


This manual provides a discussion of the theory of operation of the 
Flashwriter II, and a User's Guide describing 1) when and how to 
modify the board's electronics and PROM's, 2) how to program for the 
board, how to adjust the TV monitor, and how to connect the board to 
keyboard and video. Since the board is not sold as a kit, assembly 
information and parts list are not included. 
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II. THEORY OF OPERATION 


A block diagram of the video display module is shown on page 4-5. 
Each of the blocks is comprised of several integrated circuits as 
shown on the schematic diagram on page 4-7. 


2.1 Keyboard Port 


Starting with the keyboard port, U46 is an 8 bit latch which 
internally stores the data from the keyboard coming through Jl when 
the STB (pin 11) input goes low. A jumper option allows the correct 
strobe polarity to be selected. U46 contains a service request flip 
flop which is set by the same strobe edye that latches the data, 
causing INT to go low (pin 23). This signal can optionally be 
connected to PINT on the bus (pin 73) for interrupt driven keyboard 
input, or can be tested by accessing the status port. Two adjacent 
ports are always occupied by the status and data with the status 
being the lower one. The port address is decoded by U39 and the 
associated sectious of U27 and U38. A jumper allows the selection 
of port addresses from 0 and 1 to E and F. (Each pair of ports 
refers to status and data, respectively.) Signals INPS and INPD 
enable tristate bus drivers U45 and U21 to gate the INT signal and 
data onto the bus at the appropriate time. Both inverted and 
non~-inverted status are available, for keyboard drivers using 
different conventions. The vertical blanking signal is also 
available, from the status port, for use as a 60Hz clock signal, or 
for synchronizing data transfers with the vertical retrace. 


2-2 Horizontal Syne Circuitry 


The timing for the characters, horizontal blanking and horizontal 
sync pulse is provided by U15, U29, U3 and Ul. A crystal oscillator 
at 14.318 MHz provides the clock for all the signals. This is the 
frequency at which the individual dots making up the characters are 
displayed. UL5 divides this clock by 8 to generate a character 
clock output every time a new character is to be displayed. This 
signal is further divided by U29 and U3 to generate a horizontal 
period of 63.69 micro-seconds. The outputs HO-H6 are binary outputs 
representing the 80 character positions per line. H7 goes high at 
the end of the displayed line of characters, and is used as the 
horizontal blanking signal. At the count of 207, decoded by U2 pin 
8, the counter string is preset to the value of 94 and starts 
counting over again. This signal also triggers Ul, a dual one-shot 
to generate a horizontal sync pulse. The delay of this pulse can be 


varied by the horizontal position potentiometer tro allow centering 
the display on the TV screen. 
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2.3 Vertical Sync Circuitry 


The vertical sync counters U6, U4 and U5 are clocked by the 
horizontal sync pulse from Ul pin 5 to produce a count from 0 to 
261. Each row of characters occupies 10 scan lines. U6 is a decade 
counter, so it generates a terminal count (TC) every 10 lines. The 
displayed characters occupy 240 lines, and U19 pin 12 goes low at 
the count of 240 to blank the display. A vertical sync pulse is 
generated by a section of U5 and U20 pin 1 which is 2 lines long, 
from 240 to 242. This is slightly shorter than a standard TV sync 
Signal, and produces a minimum disturbance to the horizontal sync of 
the TV. The video output remains blanked until the counters are 
preset to 0 at the count of 261 for a total of 262 scan lines. 


2.4 Memory Address Multiplexer 


The on board memory is multiplexed between the CPU and the sync 
circuitry. This is done using tristate drivers U40, U4l, U28 and 
the tristate outputs of U16. Thus when the CPU addresses memory, 
the address bus signals drive the memory address inputs, and while 
the characters are displayed on the screen, the address inputs are 
generated by the sync circuitry. One complication is that since 80 
is not a binary power, there is not a convenient separation of 
horizontal and vertical address inputs. 80 is divisible by 16, so 
the least significant 4 bits from U29 are applied directly to the 
memory address inputs. The remaining 3 horizontal counter outputs 
H4-H6 and the vertical syne signals VO-V4 are mapped into 7 bits 
using a 256 x 8 ROM Ul6. This effectively maps the displayed 
characters in a linear fashion into the 2K of address space occupied 
by the memory. Since 80 X 24 = 1920, there are 128 locations in RAM 
that are not displayed on the screen. 


If the memory is addressed by the CPU, it will not be able to 
generate the proper output to be displayed on the screen. This 
would cause undesirable glitches, or flashes of light on the screen 
as the display was being written into. To prevent this, access is 
inhibited by the CPU except during the horizontal retrace interval. 
U1l2 prevides the necessary arbitration and pulls PRDY (pin 72) low 
te put the CPU in a wait state until it can access the memory. Two 
sections of U12 provide delays to ensure that control is transferred 
properly. UlzZ pin 13 provides a delay to ensure that the CPU has 
finished its current memory access cycle, and Ul2 provides a similar 
delay to ensure that the memory access time is satisfied before the 
CPU proceeds. ‘the data bus is buffered by U44 and U33. 


2.5 Memory Latch 
The combined access time of the memory and the character generator 


ROM exceeds the character period of 558 ns. Thus the data is 
“pipelined" using U34 and U35 to latch the memory data. This 
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provides 558 ns access time for both the RAM and character 
generator. The output of U34, U35 is delayed by one character clock 
period from the sync counter outputs, while the data strobed into 
the dot shift register U8 is delayed two character clocks. To 
compensate for this delay, it is necessary to delay the horizontal 
blanking signal also. This is done using sections of U35, and the 


output of pin 12 is H Blank DILD, the delayed horizontal blanking 
signal. 


2.6 Character Generator and Shift Register 


The dot patterns for each character are generated by U22 and U23. 
The 8 bit output from these user programmable EPROMs is supplied in 
parallel to U8 which shifts the dots out at the high dot clock 
(14.318 MHz) rate. The addressing of U22, 23 is arranged so that 
there are several options as far as the ROMS are concerned. U22 
generates the top 8 lines of each character cell. If only upper 
case characters are used with no descenders, this is the only ROM 
required. For the descenders of lower case characters and graphic 
symbols, a second ROM is required (U23) which generates the bottom 
two lines of each character cell. If in addition, a full 256 
characters are used, U22 is replaced with a TMS 2716. For the 128 
character ASCII character set, the most significant memory bit is 
not required. This is normally jumpered to U7 pin 12 to control the 
reverse video. If the 256 character set is used, this bit is 
connected to U22 pin 20 to select the upper half of the ROM. More 
information on this subject is provided in the User's Guide, Section 
III of this manual. 


2.7 Video Combiner 


The horizontal and vertical sync signals are available at J2 pin 4,5 
for monitors such as the Ball Brothers TV 120 used in the Vector 
Graphic Mindless Terminal which require separate sync and video. 
U19 pin 8 is the combined video and blanking signal which is 
available at J2 pin 3 with the proper polarity for the Mindless 
Terminal. The sync signals and video are combined in the circuitry 
associated with U10, and are available at J2 pin 1. The horizontal 
and vertical sync are first combined in U7 and then summed with the 
video using the open collector outputs of U10 and the resistive 
network. The resistor values have been chosen to give the proper 
syne and video amplitudes and to provide a 75 ohm source impedance 
to drive a terminated video cable. Very good video rise and fall 
times are obtained with this circuit. In order to compensate for 
the limited bandwidth of most TV monitors, some high frequency 
preemphasis is provided by the 470 pf capacitor shunting the 100 ohm 
output resistor. If the video display is not satisfactory, it may 
be improved by changing this value. 
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2.8 Monitor ROM Circuit 


A socket is provided for a 2708/2716 ROM to be used as a monitor 
and/or video driver. U26 selects both the address for the video 
memory RAM and also the ROM with jumper options every 2K in the 
upper 16K of memory. A Jump on Reset flip flop consisting of U9 
sections has two functions: 1) to disable RAM after the system is 
powered up or reset; 2) to enable the on-board Monitor ROM at 
address 0. If the first three instructions of the ROM are JMP XX03, 
where XX00 is the normal ROM address, then when the system is 
powered on or the reset key is depressed, these instructions will be 
executed, causing the CPU to continue executing with the 4th byte of 
the ROM. After the jump takes place, the circuitry automatically 
resets the flip flop and restores normal operation of the RAM. 
Circuitry is also provided to generate MWRITE, a signal produced in 
some computers by the front panel. This is not required in Vector 
Graphic equipment as it is generated by the 2-80 CPU board. 
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TS 2716 2K x 8 PROM or Syguivalent for U22, and 2708 for U23. The 
data is organized in the same way as with a 128 character set, 
except that 256, instead of 128, consecutive addresses contain the 
first lines of all the characters, and so on for each line in the 
character matrices. With a 256 character set, you sacrifice the use 
of reverse video, because all 8 bits of each byte are used to 
designate the character. Vector Graphic will also create the PROM's 
for you for a 256 character set, for an appropriate fee. Use both 
of the blank character forms found on pages 4-3 and 4-4 when sending 
your character set to Vector Graphic, putting the first 128 
characters on the first page, and the second 128 characters on the 
second page. 


The board is shipped jumpered for a 128 character set. Jumpers must 
be changed as follows for a 256 character set. 


128 character set 256 character set 

Area I 2-1 Cut 2- 1 
Area B 2—~- 4 2-~- 4 
3-1 3 - 4 

Cut 2 - 4 

Cut 3 - l 
Area E 1-3 1 - 3 

2— 5 Cut 2 - 5 
4 


3.1.2 Changing the Address of the Video Memory 


2K of RAM are provided on-board for storage of the current screen 
image. Since the screen contains only 1920 character locations, the 
last 128 bytes of this RAM is available for any other purpose. The 
board is shipped with this RAM addressed at D000. Since the Vector 
Graphic Extended Systems Monitor assumes this location, do not 
change it if you are using the video driver in this Monitor, unless 
you are willing to modify the Monitor on PROM. [If you do want to 
change the address of video memory, a jumper must be changed in Area 
F. The jumper which determines the address of the RAM goes from pad 
2 to one of the 8 pads below it. Each of the 8 pads corresponds to 
one address, as indicated in the diagram below, Cut the existing 
jumper and install a new one as required. 
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3.1.3 Putting a Monitor PROM on the Board 


The Flashwriter II beard is not shipped with a Monitor PROM on the 
board. However, socket U42 is available for either a 1K 2708 or a 
2K 2716 PROM noldins a Monitor and/or video driver. This program can 
be one of the vector Graphic Monitors (see section 3.2.1) or one you 
have writter. yourseit (sec section 3.2.2.) (Note that in Vector 
Graphic conpucoecs tie Monitor PROM resides on the 12K PROM/RAM 


board.) hE veou so tastalLl a Monitor PROM on the Flashwriter board 
in U42, it wisi jcnsction if the board is properly jumpered. Refer 
to sections £.:..4; ‘%.i1.5, and 3.1.6. 


31.4 3 Addyers al Monitor PROM on the Board 


If you choose ic usec the socket pEOy ea on the board for a Monitor 
and/or Video i: ivee PROM, you must put a jumper in Area F to specify 
the address i ti.ts PROM. The jumper goes from pad 1 to one of the 
8 pads below 2t.0° oe the 8 pads corresponds to one address, as 
indicated ib tne « ‘ram in section 3.1.2. Obviously, you cannot 
use the same wick ae aemory that is used for the on-board RAM. 


sf 8 


aelsd Specouiying whether Monitor PROM on Board is 2708 or 2716 


If you cheors +. usu 


socket provided on the board for a Monitor 
and/or vides ;¢ 


PROM, the chip used can be either a 1K or 2K 
chip, i.e. 2716 respectively. The board is shipped to 
accept a 1K Pin etermined by the jumpers in Area D. In order 
to use a 27i€ FEGM, cut the jumpers from 1 - 4 and from 2 - 3 and 
replace with a junwper from 1 - 3 and a jumper from 4 to Area M. 
(There is oniy one raed in Area M.) 


3-1-6 Enabling diy on Reset 

At this time, che fasnhwriter Il board is not shipped with a Monitor 
PROM, and therefor. i.7 mot responsitcle for Jump-on-Reset. If you 
install} a PEO. 7 weard, you will want to enable Jump-on-Reset. 
If this i585 Gnatiso, when the Operaucor powers on the system or 
depresses in:: Lo pen@l reset switch, the CPU will automatically 
read the first ton Of the Monitor PROM on the board. Thus, the 
first three bytes of the Monitor PROM must be a jump to some other 
address in menury. Usually this address is simply the next address 
on the same PROM, namely the peaginning address of the PROM plus 3. 


e Jumps on Reset, install a jumper in Area C from 1 


In order to enabt 

rea = fron 1 - 2. if you are writing your own Monitor 
re 
& 


- 2, and in Arce 
PROM, then thi: p 
t 


cant which begins at the 4th byte of the PROM must 
be an appropria 


Cesponse TO the reset. 
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3.1.7 Changing the Keyboard Port Address 


Normally the keyboard is accessed through ports 00 and O1 (status 
and data, respectively). You can change this to any consecutive 
pair of ports up to OE and OF. This is done by changing the jumper 
in Area J. Cut the existing jumper. Then, install a jumper from 
pad 1 to the pad correspcnding to the desired port address, as 
illustrated below. 


3.1.8 Changing the Polarity of Vertical Sync Signal 


The board is shipped to output an inverted vertical sync signal, as 
required by the Vector Graphic Mindless Terminal. If you are using 
a video monicor which requires a non-inverted vertical syne signal, 
then cut the jumper in Area A from 1 - 2, and install a jumper from 
L=- 3. 


san 


The compcsite S-ii9 signal MWRITE is produced by the Vector Graphic 
Z2~80 CPU board. In other computers, it is produced by the front 
panel. If your computer does not generate MWRITE, then you will 
need it in order to write to memory. The Flashwriter II board will 
generate it if you place a jumper in area G, from 1 - 2. 


3e1-10 Changing the Polarity of the Keyboard Strobe 


There are 4 common types of strobes generated by keyboards to 
indicate that a key has been depressed, as illustrated below: 
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The first type is the one used by the keyboard on the Vector Graphic 
Mindless Terminal. Both it and the fourth type require that the key 
data be strobed into the Flashwriter keyboard latch on the rising 
edge of the strobe... The Flashwriter II board is shipped to strobe 
the data into the latch on the rising edge. On the other hand, if 
your keyboard generates the second or third type of strobe, cut the 
jumper in Area H. 


3.1.11 Using Interrupt Driven Software 


If you want the keyboard to generate an interrupt whenever a key is 
depressed, put a jumper in Area L from 1 - 2. If this jumper is not 
in place, then keyboard data can only be obtained by polling the 
status port. (See section 3.2). 


3.1.12 Supplying a Keyboard with a Negative Voltage Power Suppl 


If you have a keyboard which requires a negative voltage power 
supply in addition to the +5V, and you are technically oriented, 
then there are pads in Area N of the board to install a zener 
regulated power supply. The circuit diagram on the left, below, 
will be completed if you insert the correct resistor and zener in 
Area N, as shown on the right, below. 


The zener voltage will depend on the keybard requirements if it is 
needed at all, and the resister should be selected to bias the zener 
with at least 10 mA of current in addition to the current required 
by the keyboard. For example, with a keyboard requiring 10 mA of 
current at -6V, the zener could be a IN752A (5.6V) and the resistor 
could be 10/.02 = 500 ohms (470 nominal). The zener power 
dissipation would be 60 mw and the resistor dissipation would be 200 
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mw. Use a 1/2 watt resistor to allow for higher supply voltages. 


3.1.13 Using a Scare Key on the Keyboard for Reset 


If your keyboard has an extra key not connected to the keyboard 
encoder logic, it can be used to reset the system, as an alternate 
to the reset key on the front panel. This is not possible with the 
Vector Graphic Mindiess Terminal. Simply connect the key so that 
when it is depressed it grounds pin 11 of J1, the keyboard socket. 
See section 3.4.3 for a diagram of Ji. 


This pin is connected to pin 75 on the bus (PRESET). When the line 
is grounded by depressing the key, the jump-on-reset circuit on this 
or another board will enable the Monitor PROM on the same board. 


3.1.14 Aecessing the 50 Hz Vertical Blanking Signal 


a 


Bit 5 of the ingut status port is low during vertical retrace. 


3.2 Programming for the Flashwriter II Board 


3.2.1 Vector Graphic Extended Systems Monitor 3 EY-II 


By far the most convenient way to use the Flashwriter II board is 
through the use of the Vector Graphic Extended Systems Monitor, 
Version 3, Option &V-II or CV-II. This program comes on a PROM to 
be installed in position 8 on the Vector Graphic 12K PROM/RAM board. 
The Monitor is NOT automatically included with any order of the 
Flashwriter [I board, and therefore must be ordered as a separate 
item. If you are uograding a system from a Flashwriter I board, the 
Extended System Monitor used for that board will not work with 
Flashwriter II. You must order Monitor 3. 


In contrast with earlier Yector Graphic Monitors, the video driver 
in Monitor Version 3 allows you to write anywhere on the screen, 
either by moving the cursor from the keyboard or entering X,Y 
coordinates from an assembly Language or BASIC program. (BASIC must 
have POKE, as does M.BASIC provided with Vector Graphic Systems.) 
It also allows you to toggie reverse video from program or keyboard, 
and offers several less significant additional features. Both 
Monitor Version 3 anc #@riier versions contain keyboard input 
routines, Option £VY~IT interfaces to parallel keyboards, while 
Option CV-II interfaces to serial keyboards as on printing 


Revision 3 3/29/79 


een ce sms ws net nm ; mrt OT a tench 


Vector Graphic Flashwriter II Board 3-7 


terminals. 


In addition to the video driver, and keyboard input routines, the 
Version 3 Monitor offers a wide range of useful utility programs, 
including ASCII Dump, Hex Dump, Jump to Micropolis Bootstrap Loader 
(D800), Compare Blocks of Memory, Jump to Extension PROM (C400 - the 
start of MZOS or a user written PROM), Find Two Bytes, Go To and 
Execute, Input from a Port, Jump to Loaded DOS (jumps to the 
warmstart location of MZOS or MDOS, whichever is running), Jump to 
0000, Move Memory Block, Non-destructive Memory Test, Output to 
Port, Accessing Program Memory (for displaying and changing 
consecutive addresses), Compute Checksum, Jump to DCO0O, Search for 
Single Byte, Test Memory, Jump to 2A00, Wide Screen ASCII Dump, 
Exchange Memory Blocks, Keyboard Echo, and Zero or Fill Memory. 
These routines are accessed when the Monitor Executive routine is 
running, as indicated by the Monitor prompt *., 


Version 3 of the Monitor contains several methods of displaying 
characters. Although the documentation to the Monitor describes 
these, a review here is useful. The basic technique is to call the 
video driver (CALL C006) with the desired cnaracter in the A 
register. This is sometimes called "sending" a character to the 
driver. This is the method used by all Vector Graphic operating 
system software such as MDOS and MZOS to display characters. By 
itself, this can only be used to display normal alphanumeric 
characters, those with codes between 20 and 7F (Hex). (The driver 
converts the codes higher than 7F to the corresponding code from 00 
to 7F, by changing the 8th bit from 1 to 0.) Then, only the codes 
between 20 and 7F are displayed. Any code between 00 and 1F is 


interpreted as a command rather than a character, or if not a valid 
command, then ignored. 


How then are graphics characters displayed? To get around the above 
resrictions in order to print characters outside the range 20 to 7F, 
first put the character you want to print in the B register, then 
put Hex 05 in the A register, and then call the video driver at 
C006. If the character is from 80 to FF, then it will be displayed 
in reverse video if your board is jumpered for reverse video as 
shipped. If not jumpered for reverse video and you are using a 256 
character set, then codes 80 to FF will produce whatever characters 
are specified in the character generator PROM (see section 3.1.1.) 
If the character is from 00 to 1F, the corresponding graphics 
character will be displayed, or whatever other character is stored 
in the character PROM if you have created your own character set. 
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3 aRotersn from 26 to TF. (This assumes that the board 
is jumpe sré= Video, as shipped.) As explained in 3.1.1, 
you may “Ut ov characters to replace those supplied with 


the board. 


If you are writing your own Monitor program, including a video 


driver, you can if you Pas install this PROM on the Flashwriter 
Board. The socket is labelled U42 on the board. If you do this, 
you should refer to sections 3.1.3, 3.1.4, and 3.1.5 in order to 
make appropriate hardware modifications if necessary. 


3.2.3 Producing Reverse Video 


This section specifically covers reverse video, even though it has 
been discussac in preceding sections. Reverse video refers to 
displayi ng a character in black, on a white background. This 
section is only relevent if the Flashwriter Board is jumpered for 


ceverse video, as shipped from Vector Graphic, rather than for a 256 
character set. (See section 3.1.1.) 


The easiest way to cause reverse video is to go the Monitor 
Executive routine (i125 you have the Vector Graphic Monitor Version 3) 
by depressing ESC on the keyboard. Then depress Control-T (CTRL and 
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T keys simultaneously). Any characters displayed after that will be 
in reverse video, until another Control-T is depressed. 


Any character stored in the Video Memory RAM will be displayed as a 
reverse video character if the 8th bit of the character is al. 
This corresponds to Hex codes 80 to FF. If the 8th bit is 0, i.e. 
codes 00 to 7F, video will be normal. In other words, if you 
display a character with a code between 80 and FF, it will be the 
reverse video version of the corresponding character between 00 and 
7F. The chart on page 4-1 shows characters corresponding to 00 to 
7F (Hex). On page 4-2 a number of additional graphics characters 
are shown having codes from 80 to 9F (Hex). Notice that the 
graphics characters from 80 to 9F are reverse video versions of 
those from 00 to 1F. In the same way, if you store in video RAM the 
codes beyond 9F, that is AO to FF, they will be displayed as the 
reverse video versions of the normal ASCII characters, having codes 
20 to 7F. 


There are three ways to store the reverse video characters in video 
memory. First, you can create the appropriate 8 bit code ina 
program and then store it in video RAM. For the second and third 
methods you must have the Vector Graphic Monitor Version 3. 


As the second method, you can send the character Control-T (14 Hex) 
to the video driver. This is how the method given in the first 
paragraph of this section works. Control-T toggles reverse video, 
so that any characters sent after it, assuming they are in the 
displayable range, i.e. between 20 and 7F, will be displayed in 
reverse video (i.e. the driver will set the 8th bit.) The 
Control-T itself will not be displayed. 


(Sending a character to the video driver means putting the code in 
the A register and calling C006. The Monitor Executive routine, and 
M.BASIC and MNOS do this automatically when displaying a character 
on the screen, so that all you have to do is cause the character to 
be displayed in any way available. For example, since the Monitor 
Executive echoes characters as they are entered, just depress 
Control-T on the keyboard after the Monitor prompt * in order to 
toggle reverse video. In contrast, the MZOS executive will pass 
Control-T (and all other Control characters) only if it is the first 
character of a line. The CP/M executive will nct pass it at all, so 


that you cannot send a control-T from the keyboard under the CP/M 
executive. 


Third, you can send the character Control-E (05 Hex) to the video 
driver. Following this, you can put any character code in register 
B and call C006, and the code will be displayed. If it is in the 
range 80 to FF, then it will be reverse video because the 8th bit is 
set in these codes. Refer to the Monitor documentation for more 
discussion of Monitor commands. 
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3.2.4 Determining Whether a Character is in the Keyboard Buffer 


This section is of concern if you are not using the keyboard input 
routine in the Vector Graphic Monitor. Bit 6 of the status port 
(usually port 00, unless the board is jumpered as described in 
section 3.1.6) is high and bit 0 is low when a character is 
available in the data port. You can test either one of these bits. 
When the test is successful, simply input the data from the data 
port (data port = status port + 1). 


3.2.5 Accessing the Vertical Blanking Signal 


For programmers interested in accessing the vertical blankiny 
Signal, bit 5 of the status port is low during vertical retrace and 
high at all other times. 


3.3 Adjusting Your TV Monitor 


If your monitor is the Mindless Terminal from Vector Graphic, then 
refer to the handbook for the Mindless Terminal instead of this 
section. 


The FLASHWRITER is designed to utilize every line of the TV raster 
(picture). Therefore, some adjustment of the TV monitor is usually 
required to make all of the characters visible on the screen. Other 
adjustments may also be necessary. Most monitors have the following 
controls, either at the rear of the set, or as in the case of the 
Hitachi, inside the back panel. Often times an insulated screw 
driver is necessary to turn the controls. 


1. HEIGHT —- controls the amplitude of the vertical 
deflection. 

2. VERTICAL JAINEARITY - controls the line spacing 
usually at the top of the picture. 

3. WIDTH - controls the amplitude of the horizontal 
deflection. 

4. CENTERING - controls the positioning of the raster 
on the tube. 

5. HORIZONTAL HOLD - sets the frequency of the 
horizontal oscillator. 

6. VERTICAL HOLD ~- sets the frequency of the vertical 
oscillator. 

7. BRIGHTNESS - sets the background picture 
brightness. 

8. CONTRAST - sets the video amplifier yain. 


Begin the adjustment of the set with the HEIGHT and VERTICAL 


linearity. Fill the screen with a pattern of characters. (Ii you 
are using the Vector Graphic Extended Systems Monitor, then enter 2@ 
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3.4 Connecting the Board to the Video Display and the Keyboard 


This section is only relevent if the board is purchased as a 


separate item, not already integrated into a computer at the 
factory. 


lied J2, jutting from the top left 


The 6-pin mo ca 
ti used to connect the board to the video 


corner of 


a 
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display. The pins are numberd 1 to 6 from the left. Pin lis 
composite video, pin 2 is ground, pin 3 is TTL video, pin 4 is 
horizontal sync, and pin 5 is vertical sync. Accompanying the board 
in the same shipping container, you will find a small enevelope 
containing one 6-socket molex connector, and 6 small pins that 
insert into it. Solder the wires of a cable of your choice onto as 
many pins as you need, Then, insert these pins into the sockets 


corresponding to the pins on J2 which you require, as described in 
sections 3.4.1 and 3.4.2. 


As an alternate to using the enclosed 6-socket connector and 
assembling your own cable, Vector Graphic supplies two cables 
factory assembled, which you can use if one or the other meets your 
needs. They are described in sections 3.4.1 and 3.4.2. 


3.4.1 Connecting a Video Display Requiring Separate Sync and 


Access pins 2, 3, 4, and 5 of J2. 


The cable supplied with the Vector Graphic Mindless Terminal comes 
with an appropriate socket attached. If you have ordered the Vector 
Graphic Mindiess Terminal, then this cable will be enclosed with it. 
Use of this cable is described in the Mindless Terminal manual. You 
may discard the socket and insertable pins accompanying the 
Flashwriter II board. 


3.4.2 Connecting a Video Display Requring Combined Sync and Video 
Access pins 1 and 2 of 32. If you are using a monitor having a 


coaxial cable, you will probably want to assembie a cable having a 
compatable socket at one end, and install it in the rear of your 


computer, with the other end connected to J2 of the ara ie 
Board. 


You can order from Vector Graphic a cable equiped with a 2~socket 
molex connector at one end and a BNC (circular) socket at the other 
end which can be installed in the rear panel of a computer. When 
ordering, refer to it as the "VBC" cable. Vector Graphic computers 
have cutouts at the rear which are the right size for this socket. 
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3.4.3 Connecting a Keyboard 


The keyboard is connected via a 24-pin dip plug to socket Jl on the 


right side of the board. The following diagram shows the pin 
assignments: 


VCC (+5V) 


DATA 1 
DATA 3 
-v (OPT) 


PRESET 
STROBE 


(24 PIN DIP) 
KEYBOARD 1/O CONNECTOR 


The cable shipped with the Vector Graphic Mindless Terminal has a 


properly wired 24-pin dip plug already attached. Simply plug it in. 


The use of pins 9 and 11 are discussed in sections 3.1.12 and 
3.1.13. 
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# REVERSE VIDEO VERSIONS OF GRAPHICS CHARACTERS 
HEREVERSE VIDEO VERSIONS OF ASCII CHARACTERS 


Vector Graphic Flashwriter II Board 


ae H SYNC 
Bee CIRCUITRY 
VIDEO 
wees OUTPUTS 
COMBINER 
V SYNC 
CIRCUITRY 
SHIFT 
REGISTER 
ADDRESS 
BUS MEMORY 
ADDRESS 
MULTIPLEXER 
CHARACTER 
GENERATOR 
DATA 
BUS 


LATCH 


KEYBOARD 
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wh) B00 = BASE Agu oeo00H ;ASSEMBLY ADORESS E00F . 

2“) «6000 = eR fQU OOOOH TPROM/ARAM ADNRESS E00F * TABLE OF COMMANDS FOR USART 

oa LINK "M6! E00P 00000040 = INTTARLE pa 0,0,0,4001,0CEH, 271 

“NG AMARARRAARMEARARRARORAAARARHARHADAAA DADRA RH AAAAAAAR £013 CE27 

wd a ‘ E015 a 

000 * VECHOR MZ MONITOR - VERSION 4.2 “ E015 31DOFF INIT Sad LXI SP ,SPTR sINET STACK 
ound * R, S. HARP 7/16/79 MODIFIED 6/1/80 a u, f ' E018 CD2FE1 CALL ESCAPE sOUMP LATO 
2u00 * : e EOIB AP XRA A 

G00 LLL Lette EET Peter rit ii ii til i iii il iri ty EOIC 3J2EAFP STA XYFLAG 

ouae “ B0le 3210eF STA DBUSY ICLEAR CONTROLLER FLAG 
odoo 4 SYSTEM BQUATES £022 * INITIALIZE USARTS AT PORTS 3,5,7 
on 0000 = CONS pgu 0 ;CONS SATUS PRT ~ " £022 0£03 MVI c,3 SSTARTING PORT 
o00) «60001 = CoND QU 1 ;CONS DATA PORE - £024 0606 INI LOOP MI B,6 3NO OF QUMMANDS 
Oude 0040 5 ROA AQU 4aql ;RECEIVE PFLAG £026 210FEO LXI H, INITABLE 
9000 O000 = SsiTot, Bu 0 }SYATUS POLARITY £029 Epp} Qurin - 7BLOCK OUTPUT 
8000 FIDO = SPR Ru PRIOTEDOH sSTACK POINTER £028 oc INR c 
0000 FE00 = famr 6Qu Ofs00i JOUALSTOR BOOPSTRAP £02¢ oc : INR c 

vuod = £802 = Noor pQU oes0at jMEGASTOR BOOTSTRAP £02 79 MOV A,C 

Dubd EBA = PLEOOT RQU oesoch sPLOPPY BOOTSTRAP £02E FEOS CI 9 #DO 3 PORTS 
oad  FFIO = — NBUSY AQ OFFION ;CONTROLLER BUSY £030 20F2 JRNZ INI LOOP 
Budd « ’ E032 * PATCH RST 7 

ono BAAANOMR AAO EARAL COMMAND FORMAT *¢80canaanasnaannn £032 3nc3 MVI A, 0C3n + JUMP 
u00 “ A SSSS FFFF ASCLE DUMP OF MEMORY ‘ £034 323800 STA 38H IST 7 
0000 a 8 JUMP TO DOOTSTRAP LOADER a £037 21C@E6 LXI Hi, DUMPREGS 
1000 * c ssss FFFF CCOCC OOMPARE BLOCKS _ * EO’ 223900 SIILD 39H 

nea * 0 SSSS FFF DUMP MEMORY IN HEX & ASCII * EOD * DISPLAY SIGN CN 
oTer yes) ‘ E EXTERNAL COMMUNICATIONS « EO COCFE4 CALL = SIGN 
uaa a F SSSS PFFF OD DD TwO BYTE SEARCH « £040 * CLEAR BREAKPOINT 
o000 a G SSSS GO 70 AND ExeauTE “ £040 2AB7FF CLRBRK LHLD = BKPTLOC 
onde “ Ht JUMP TO NIG] RAM AT FCOO « £043 11E9FF LXI, DD, BRKGDDE 
ovusa * 1 Pe INPUT FROM POKT * £046 £D53E7eF SDED = BKPTLOC. 
oone * J QuMP TO pos : “ EQ4A 1A LAX oD 
5000 ‘ K LLL SEP A BREAKPOINT : oD) £048 77 MoV M,A : 
o0ga * 1. JUMP TO LOW RAM AT 0 « £04C 31porF START LXI SP ,SPTR sINITIALIZE STACK 
0000 « — SSSS FFFF DDOD MOE BLOCK ) EO4P 2100¢0 LxI H, PAGE SEULIL SCREEN SCROLL 
Oud « N NOH DESTIOCNIVE MEMORY TEST a ENS2 22nFFF SHLD TOSQN 
Ouoe * O PP OD Ourpur 70 PORT a £055 CO2BE5 CALL PROMPT 
ange * P OLLLL PROGRAM HEMORY a £058 CD2FE} KEYeOL CALL ESCAPE sREAD KEYROAI) 
ound * —Q SSSS PRFF COMPUTE QIELKSUM * £050 24PA JRZ KEY POL 
ou00 a R OLMP 2-80 REGISTERS ‘ £050 e65F ANT Su SUPPER AND (SWER 
0000 a S SSSS FFF DD SEARCI POR SINGLE BYTE ‘ sj EOSP 214CE0 EXT H, START 
nna * f SSSS FFFP TEST MEMORY ‘ 4 F062 £5 ASH ON 
000 ry U JUMP TO USER AREA AT 2500 * £063 FEO4 : Gr "D'-64 
0000 ‘ Vv Boor FROM B INCH DISK a E065 CC7BE3 cz VIDEO FEQHO CLEARSCN 
d000 * WW OROOT WINQIESTER DISK ‘ £068 FE4} oI ‘at 
on00 * ¥% SSSS PFFF ‘DOLD EXQHANGE BLOCK * E06A 08 RC FTOO SMALL 
0000 * ¥Y KEY@OARD Pow : Cf] onan FESR cr OSH m0 fare 
Onno « 2 SS5S FF * 1 ME a E po RNC r" 
anoe Gehasenee she cc onectcc ie eco ee tasavi ease: E£0GE 21F9E0 LXI H,CMOTB+7E 
0000 : : £071 FS PUSH PSN 
anno aG BASE £072 @7 AnD A 
ot a * JUMP TALE OF ENTRY POINTS E073 85 ADD OL 
E000 C31SE0 MONIT OMP INET PINTRIALIZE ALL E074 6F HOV L,A 
£003 ClCEL Kevrse IMP KEYSTAT ;TEST KEYAOARD £075 SE HW E.M 
E06 CIVIET KEYOATA JMP COMER? ;TNPUP KEYBOARD £076 23 . INK uy) 
nowy Cds 4 cur JHP VIDEO ;OUTPUT ‘TO SCREEN £07? 56 mw DM 


EOUC Cline! ESC UMP ESCAPE ;KEYBOARD INPUT F078 Ef xO1KG 


F079 
ROTA 
EU7B 
£07B 
q 
EQUP 
S81 
083 
£085 
E087 
E089 
E08bB 
Ean 
EOSF 
E091 
E093 
ENS5 
£097 
£099 
£O9B 
£o9n 
FOYF 
FOAI 
EDAJ 
EQAS 
EQA? 
EdA9 
FOAB 
EQAD 
Enar 
EQAF 
EOQAPF 
EOAF 
EOn2 
E0n6 
E088 
Eon 
Fone 
E0n0 
Edan 
E0bBO 
EDRD 
EQRE 
E0Cc2 
E0c5 
E0c7 
EOCA 
Bud) 
Eocr 
Fone 
Fat 
Edn2 
E0n3 
&0D4 
£op5 
E0D6 
E0n9 


FI 
i) 


3465 
OCES, 
E2F2 
R8ES 
COR] 
OSE3 
AFEO 
562 
5363 
96E1 
B2E7 
62E2 
96E2 
BEE2 
65F3 
O5F6 
79F1 


CUC4E4 
474F2054 
4FA0 
CDDEO 
{>} 

ES 


OF04 
210000 
QD2rel 
FR 20 
CAFREO 
CDEDRO 
38F3 
29 

29 

29 

29 

85 

6F 

0D 
C2c2k0 
> 


*® COMMAND TAGLE 
core 


* 
a4 EXECULE THE 
ry 


EXBC 


tf 


PELLLLSLELELELLELLSLLELLES 88 


CALL 
DTH 

CALL 
xaiG 
POIL 


*** CONVERS UP TO 4 HEX 
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PSW 

7; AWAY WE GO 
WASCT I 
FLsOOT 
COMPR 
HEXFUL 7D 
EXTOCOM 1E 
FIND 1F 
EX8C 1G 
RAM si 
Pinpr +I 7 
WARM iJ 
SETBRK 1K 
Lora +L 
MOVEB M 
Nour iN 
Poure 30 
PROGRAM 3P 
CIKS4 10 
DREGS 3R 
SR 8 
‘TMEM iT 
USER 3U 
spoor v— 
“spoor Ww ~— 
EXQKG 3X 
ECHO 1¥ 
ZEROM 32 
AT THE ADDRESS *** 
PTSING 
‘go TO ‘ 
ANEX READ ADD FROM KB 


DIGITS TO BIN 


JUMP TO IT 


sCOUNT OF 4 DIGITS 
316 BIT ZERO 


SPACE? 
sCHECK VALUE 


sMULT HE 16 


34 DIGITS? 
KEEP READING 


EODA 3£20 
ENC C7BE3 
EODF 3600 
EOE! CDNCEO 
E0E4 3E0A 
EOR6 18F4 
EOES 

EQE8 O)7BE3 
EOEB 18FC 
EOED 

EOED 

EOE) FE30 
EOEF D8 
EOFO FE3A 
EOF2 3809 
EOF4 E65F 
EOF6 FE4I 
EOF8 D8 
EOF9 F647 
EOFS 3F 
EOFC 08 
EOFD CD7BE3 
E100 0630 
E102 FEOA 
E104 3802 
E106 D607 
£108 A7 
E109 C9 
E10A 

E10A 

EI0A 0E02 
E10C 18B1 
E108 

E108 

E10E CDane0 
E111 18AA 
E113 - 

E113 

E113 

E113 Co2Fet 
E116 26FB 
£118 FE6O 
ENA 38C0 
ElIC £65? 
EIB 18BC 
2120 

£120 CD2FE! 
F123 FE20 
E125 co 
E126 @)2rE! 
E129 FE20 
£123 C2261 
RIZE C9 
E12F 

E12F Mel 
£132 C8 
E133 CMIE! 


SPCE MVT A, 20H 
PTCN JMP VIDEO 
CRLF MVI A, OU 
CALL PTCN 
MVI A,ONI 
JR PTCN 
* “ 
STOWR CALL ~—s VIDEO 
JR SPCE-1 
a 
* QIBCK FOR HEX VALUE, CONVERT 
EX CPI 30H 
, 
[ong ", 
JRC NUM 
ANI 5Al 
CPI ‘at 
RC 
CPI 'c' 
ac 
RC 
NUM CALL ~—s- VIDEO 
UI 48 
CI 10 
orc ALPA 
I 7 
ALFA ANA A 
RET 
* 
* READ 2 DIGITS FROM THE CONSOLE 
NIE2 MVI C,2 
JR AHEO 
a 
* SHORT ROUTINE TO SAVE CODE 
TAHEX CALL = AHEX 
JR NIEX 


i 
#¢* READ FROM CONSOLE TO REG A **# 
* 


FON CALL ESCAPE 
JRZ FON 
CPI 60H 
JRC PCN 
ANI SFu 
JR PTCN 

* 

PAUSE CALL ESCAPE 
CI 2a 
PNZ 

Poop CALL ESCAPE 

~ GI 2mt 

NZ PLOCP 
RET 

e 

ESCAPE- CALL KEYSTAT 
RZ 
CALL OWVERT 
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PRINT SPACE 


sPRUINT CR 


1<0 
9 


UPPER & LONER CASE 
ISA 


toF 


#ASCIL BIAS 
DIGIT 0-10 


ALPHA BIAS 


3CLFAR CY 
:WLIN CY CLEAR 


REND KEYBOAID 


£Y36 
ot36 
Hy 30 
eps 
Heic 
Giye 
#440 
Bia 
o34y 
E14 
£143 
Eld4 
Bt45 
Ets 
EV4B 


Fe1B 
CA4CEO 
c 


DBe0 
E640 
co 


DBT 
ES 

cs 
010500 
215081 
EDAI 


£'40 2806 


El4P 
E450 
E153 
£155 
E156 
£458 
6159 
EISA 
ESB 
£tSB 
esa 
Etsp 
ESP 
E61 

E163 

£165 
£165 
en7g 
£179 
£179 
6lFe 
FtBO 
e184 
£185 
E188 
EBA 
£188 
£18C 
E1BD 
£190 
£192 
£193 
£4196 
£196 
E196 


E196 
£199 
Elap 
F1Ai 
Ellas 
Ela? 


23 
EA4BE! 
1a0t 
Te 
E67F 

ci 

i-3) 

co 


£1So 
FI5SB 
AIVE 
BISC 
6015 
£165 = 


COC4aE4 
43484543 
485 3554p 
ag 
COOFE! 


cuc4ae4 
40554050 
2054 4F20 
444Fn} 
21E 704 
Te 


100e 


a 


* THIS TABLE CAN BE 


KTARL 


‘TABLEND 


* 


* CHECKSUM ROUTINE 


QIKSH 


CUKSMLP 


« 
* WARM START 
‘ 


WAT 
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CPI 18 sESCAPE 
J2 START 
RET 
IN CONS 
ANI TOA 
RET 
CONVERSION 
IN COND ;KEYBOARD DATA 
PSH oo : 
RSH oA : 
IXL B, TABLEND-KTABL/2 
LXE 1, KTABL 
ccr yCOMPARE TABLE 
JRZ FND 
INK i 
JPE Loop }OONT LOOKING 
oe NEND 
MOV A,M }NEW CODE 
ANT TRH IMASK DOWN 
POP 8 
Poe H 
RET 
EXTENDED IF DESIRED 
00 OE15DR 1] 
pp OFISAN o> rf 
oo OAITEN a 
3.3) OBISCH hd 
po O60 15a :QURSOR UP 
30.8] $ 
ORG KTABL+30 ;ROOM FOR 15 CONVS 
CALL = PTSTNG 
OTH *QIBCKSUM 
CALL ‘TAHEX 
MI B,0 
Mw A.M 
Bs) ) B 
MOV B.A 
CALL BMP 
JRN2 = QIKSMLP 
MOV A.B 
oMP pr2 
CALL = PESTNG 
ort ‘JUMP TO pos! % 
Ux! H,O4E7H +MDOG RESTART 
MON A.M 


ElA8 FEC} 


_ ElAA (20000 


BIAD £9 
EIAE 

EIAE 

BIAE COC4EA 
EIB) 4543484F 
E1B5 20434559 
E1B9 53A0 
E1BB Q)2ret 
2182 CéDcRO 
EIC! 10F8 
E1C3 

E1C3 

e1C3 

E1C3 COc4e4 
BIC6 54455354 
BICA AO 
EICB CDOEEI 
EICE O15A5A 
EID! COFDE! 
Elp4 cS 
BIDS ES 
E1D6 D5 
E1D7 GOFnE1 
EIDA 70 
EID8 D3FE2 
E1De c2p7e1 
e1E1 D1 
EtE2 £1 
EtE3 Cl 
Ele4 BS 
BES D5 
ElE6 CDFDE! 
EIE9 7 
EVRA Ba / 
BIEB C4 IDE2 
E1Eg CD3FE2 
BIE C2E6E1 
elré Dt 
EIFS El 
EIP6 3628 
E1F8 CD73 
E1EB 1804 
Elm 

EVFD CD2061 
£200 78 
E201 E64 
£203 AT 
£204 FAORE2 
£207 37 
£208 79 
£209 17 
E20A 4F 
£200 78 
E20C 17 
£200 4? 


Rie 


RNDM 
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CI Oca 
ON2 0 1CP/M RESTART 
POIL s8D0S WARM START 
ROUTINE 
CALL —-PTSTNG 
ori 'BCHO KEYS ° 
CALL ESCAPE :LOOK AT KEYROARD 
NZ PTCN YPRINT (F KEYPRESS 
JR BCOLP SOONTINUE Looe ING 
ROUTINE #44 
CALL = PTSTNG 
pri “TEST ' 
CALL —sTAHEX 7READ ADDRESSES 
LXI B,SASAI sINL B,C 
CALL = -RNDM 
PUSH 8 ;KEEP ALI. REGS 
PUSH H 
PUSH iD 
CALL = -RNDM 
MOV 4B :WuUITE IN HEM 
CALL oN 
ON2 ' TLOP PREPRAT LOOP 
For D 
Pop " PRESTORE ORIG 
PoP B TVALUES OF 
PUSH oH 
PUSH oD 
CALL AND 1GEN NEW SAJ 
wv A,M JREAD MEM 
op 8 1OOMP MEM 
NZ ERR JCALL ERROR RIN 
CALL = BMP 
JNZ RLOP ae 
PoP D Nad 
Por H 
MVI A,'.' 
CALL —- VIDEO 
JR cra. 
a** THIS ROUTINE GENERATES RANDOM NOS # #4 
CALL == PAUSE 
Mov A,B ?LOOK AT B 
ANI on4i #MASK BITS 
ANA A ;CLEAR CY 
OPE PEVE sJUMP IF EVEN 
sTc 
MOV A,C 1LOXK ATC 
PAL sROTATE CY IN 
MOV CA PRESTORE C 
yOvV A,A sUOUK AT B 
RAL sROYATE CY IN 
OV B,A PRESTORE A 


20E &9 
A208 

C20F 

“20F 

c20F CODFED 
R212 CD20E1 
H2159 7c 
2216 CD26E2 
"219 7D 
u2lA CIICE? 
E210 

F210 FS 
o21E COGFE2 
221 78 
2222 CDICE7 
225 Fl 
£226 FS 
H227 CD2DE2 
El Ft 
e223 1804 
B22) IF 
B22E te 
E22F 1F 
£230 IF 
£231 E60F 
&233 C630 
E235 FE3A 
E237 DADCEO 
E234 C607 
E2X¢ C3DCEO 
R23¢ 

E2sF 

E2}F 78 
£240 95 
F241 2002 
B24) 7A 
E244 9 
£245 23 
£246 c9 
F247 

€247 

E247 COC4E4 
E24a 55534552 
E24E 20415245 
£252 Cl 
E253 c30G01 
E256 

£256 

E256 coc4ard 
E259 49492052 
225d 41CD 
E25F C300FC 
F262" 

E262 

E262 COC4E4 
F265 4C4F2052 
£269 41CD 
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REF RETURN W NEW B,C 


* 


*** ERPOR PRINT OUT ROUTINE 
a 


PTAD CALL. CRLP PRINT CR, LE 
CALL PAUSE 
MON A, yPRINT 
CALL PpT2 sASCIL 
MON A,L CODES 
JMP pr2s FOR ADDRESS 
a 
ERR PUSH PSH ISAVE ACT - 
CALL. PTAD PRINT ADD, 
pov A,B DATA 
CALL pr2s sWRITTEN 
FOP PSW ?DATA READ 
pre PUSH PSW 
CALL BINH 
PoP PSH 
JR BINL 
BINI RAR *;SUIFT RAP 4 BITS 
RAR 
RAR 
RAR 
BINL ANT OFH 1LOW 4 BITS 
ADI 48 ASCII BIAS 
CPL 58 DIGIT 0-9 
ze PTCN 
ADI 7 DIGIT A-~P 
Jup PITCH 
* 
* COMPARE ADDRESSES AND INCREMENT H 
BMP MOV A,E 
SUA L 
JR Goon 
MOV A,D 
S88 u 
GOON INX 57 
RET 
* 
* JUMP TO USER RAK 
USER CALL PTSTNG 
Orn ‘USER AREA’ 
UMP o10an 
La 
* JUMP TO RAM AT PRtICOO 
RAM CALL. PTSTNG 
orn “HE RAMS 
JUMP PR+ICOOH 
* 
* JUMP TO RAM AT O . 


E26B C30000 | 
E26E 

E26E 

E26E OXC4E4 
£271 46494C4C 
£275 AO 

E276 CDOEEI 
E279 E5 

E27A CONE! 
E270 BB 

E27E 63 

E27F Cl 

£280 71 

E281 CD3FE2 
£284 CB 

E285 16F9 
£287 

E287 47 

E286 COC4E4 
E2@B 45594348 
E26F 41464745 
E293 AO 

E294 1809 
£296 47 

£297 coc4e4 
E29A 4D4F5645 
E29E AO 

E29F CDOEEI 
E2A2 £5 

E2A} CDODED 
E2A6 EB 

E2A7 B3 

E2A8 4E 

E2A9 E3 

E2AA 78 

E2Ap FEAD 
E2AD 2804 
B2AF TE 

£280 £3 

5281 77 

E2B2 £3 

B283 71 

52B4 23 

£285 £3 

£2R6 CDIFE2 
E29 CAACEO 
£20C 16EA 
B2BE 

B2BE CDCAE4 
E2C1 40454020 
E2CS 43464543 
£2C9 ca 

E2CA 210000 
E2m@ 46 

F2CE O6FF 
E20 76 

£201 7eE 


JMP 0 
a 
* ZENO OR FLLL MEMORY WITIL A CONSTANT 
7E.ROM CALL PTSTNG 
pril "PILL * 
7 CALL =‘ TAHEX 
PUSH oH 
CALL = -ANE2 
XOKG 
XTUL 
FOP B 
ZL00P ov 4,C 
» CALL GMP 
Re 
aR 2L0QP 
* EXCHANGE OR MOVE A BLOCK OF MEMDRY 
EXONG tov B.A 
CALL, — PPSTNG 
ort ‘EXCHANGE * 
. aR MEER 
MOVEB ven] BA 
CALL = PTSTNG 
OPH ‘MOVE ' 
MOVENTR CALL = “‘TNIEX 
PUSH oH 
CALL ALEX 
XONG 
XTHL 
MLOOe Mov C,m 
XTUL 
yov A,B 
I tm 
Ried NEXal 
HOW A,M 
XML 
vO MLA 
xTHL 
NEXCI ne M,C 
INK 
xTHL 
CALL = BHP 
Ryd START 
oR MOOR 
* NON DESTRUCTIVE MEMORY TEST 
NOMT CALL —PTSING 
: ort! "MEM CHECK 
LXI 4,0 
NDLOP Mow C,M 
MVI B,OFFH 
* ed 4,0 
: Mv A,M 
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READ ADDRESSES 
SAVE H 

READ 2 DIGITS 
sRFSTORE 0,0 
IWRITE INTO MEM 
1OOMP ADD, TNCR YW 


RETURN IF DONE 
TOONTINUE FIL DOME 


ISAVE CODE 


TREAD ADDRESSES 


+ BACK ‘TO NORMAL 


START AT ZERD 


°202 BR 
22D3 C2pne2 
#206 0600 
rapa 70 
E209 7E 
FONA BB 
£20) C2 1DE2 
e208 74 
ene 23 
‘260 1868 
E2E2 

E2@2 coc4ed 
E285 434F4050 
E2f9 4152450 
E£2tn CDORE! 
B2FO £5 
E2F1 CoeoRO 
A2e4 EB 
€2F5 JE 
F2F6 23 
E2F? B3 
E2F6 RE 
EB2F9 46 
E2PA C4 1DE2 
E2FD CO3FE2 
£300 £3 
£301 202 
£303 F1 
F304 C9 
E305 

E305 £5 
E306 COCAE4 
E309 46494E44 
£300 2D32A0 
E210 1800 
E312 &5 
E313 cncara 
£316 $3454152 
EIA 43482D31 
EJIE AD 
EJIF ConeEL 
F322 &5 
F323 CDOARE 
£326 68 
E327 45 
£326 ET 
£329 FI 
EJ2A FES3 
B32C FS 
£J2n 2807 
£32F €5 
£230 moael 
£333 
£374 4p 
Fly5 fi 
£336 JE 
£437 08 


ERP 


VALOP 


* SEARCH FOR SPECIPIC QODES 


FIND 


SRCH 


SROIENT 


Oonr 


oP B 
ONz ERRIP 
VI B,0 
“OV 4,B 
MW A,M 
ow B 
JN2 ERR 
yOV 4,C 
INX H . 
aR NDLOP 
MEMORY 
CALL = PTSING 
prH ‘COMPARE ' 
CALL =“ TAHEX 
PUSH oH 
CALL AEX 
xaiG 
MOV A,M 
INK H 
XIE, 
CMP M 
pO B,M 
NZ ERR 
CALL = BMP 
xTUL 
JRIZ -VMLOP 
ror PSH 
RET ’ 
PUSH PSH 
CALL —sPTSING 
ort *FIND-2 ° 
JR SROSENT 
PUSIL = PSW 
CALL —-PTSTNG 
orl 'SEARQI-1 
CALL —TAINEX 
PUSH oH 
CALL = NIE2 
XQHG 
MOV 8,L 
POP tt 
por PSW 
cPl 's* 
PUSH PSW 
JRE CONT 
PUSH oA 
CALL —sNIE2 
xQHG 
OV C,L 
Pop il 
yo A,M 
cup r) 
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PRINT ERROR 


SAVE 2 
}READ 2 DIGITS 
1U=CODE, D=P 
}PUT CODE IN B 
}RESTORE H 


?READ 2 DIGITS 


sREAD MEMORY 
COMPARE, TO CODE 


£338 2012 
EM FI 
E3W) FES3 
£330 F5 
E338 2806 
E340 23 
E341 7e 
2342 28 
£343 B9 
£344 2006 
£346 23 
E347 7B 
E348 2B 
£349 Cnipe2 
E34 W3FE2 
E34P 2065 
£351 Fl 
£352 9 
£353 

£353 

£353 COC4E4 
£356 49465055 
E35A 54A0 
E3SC CDOAE! 
B35F 4B 
£360 &D78 
£362 C326E2 
£365 

E365 

E365 CDC4EA 
£368 4F555450 
#36C 5554A0 
E36P CDOAEI 
£372 CD0AEI 
£375 40 
£376 —D59 
£378 C9 
2379 


SKP 


i) 


* INPUT DATA FrOM A PORT 


PINeT 
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FSKIP IF NO QONP 
FETCH OONTROL 


?READ NEXT BYTE 
7PRCR ADDRESS 
PRINT QODES 
;CHECK IF DONE 
?BACK FOR MORE 


yREAN 2 DIGITS 


JRRAD 2 DIGITS 
READ 2 DIGITS 


E379 

B379 

E379 

£379 

E379 

£379 

£379 

£379 F000 = 
6379 0020 = 
E379 0004 = 
£379 

£379 

E379 

E379 

E379 

E379 

E379 

E379 

E379 

E379 

E379 

E379 

£379 

£379 

6379 

£379 

E379 

E379 

E379 

£379 

E379 

E379 

E379 

E379 

E379 «0050 = 
E379 «0018 = 
£379 

E379 3614 
£378 

E378 FS 
E37C CS 
£370 06 
EJ7E §S 
E37F E67 
E381 4F 
E382 3A00E8 
£385 FEC3 
£387 79 
£388 CCOGES 
£388 @60r4 
E38E JAEAFF 
E391 A? 
£392 280A 
£394 3) 
£395 32EAFF 
E396 CAATE4 
E39B CIA6FA 
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a 
SERRE ARREEEREADEEARARORRARANRAA TRADE RE ARER 
* * 


* VIREO DRIVER FOR PLASHWRITER I1 . 
& « 


AARARAAEARAARERAEEARAARAAA REAR EA RAA AAA AE 


PAGE BQ PR+10008 SCREEN LOCATION 
SPACE BQU 20 

CLASCRN ROU 4 
HRAATRARAAAARERRAARAARAAAAAERARARARRAESARARRRA 
* 

* CONTROL CODE COMMANDS: « 
* (B) HOME CURSOR * 
* {D) CLEAR SCREEN & 
* (EB) PRINT CONTROL CODE * 
* (I) BACKSPACE * 
s (I) TAB bd 
* (J) LINEFEED * 
*  {M) CARRIAGE RETURN « 
* —(N) NO QURSOR a 
* (P) CLEAR TO BND OF SCREEN « 
* (Q) CLEAR TO END CF LINE a 
* — (R) GURSOR DOWN a 
* = (T) TOGGLE REVERSE VIDEO * 
*# — (U) GURSOR UP a 
4 — (W) GURSOR Lert * 
& — (X} CLEAR TO START OF LINE * 
*® ~—(Z) CURSOR RIGHT * 
* ESC XY POSITION LEAD-IN * 
a a 


RAARRERAERARRAEARERARERARERERRORARARRLARARAAAR 
a 


* VIDEO BOARD PARAMETERS 


HORIZ £QU 80 1NO, OF OSARACTERS 
VER? EQU 24 1NO. OF LINES 
‘ : 
VIDEO MVI A, 'T'-64 1'TOGGLE VIDEO 
* 
VIDEO PUSH =—-PSW . 

PUSH OB 

PUSH =D 

PUSH oH 

ANI O7FH 

MOV C,A 

LDA BASE+8001 

cPl ocs 1PROM THERE? 

MON A,C 

Cz BASE+80011 3CALL IT IF SO 
DISPL CALL «= LIFTOURS FERASE GURSOR 

uA XYPLAG 

ANA A 

JRZ NOXY 

ocR A 

STA XYFLAG 

RyA Y¥POS 


EI9E 79 
E39 FE20 
E3A1 F205E3 
EJA4 FEtC 
BJAG F24264 
EJA9 ES 
EWA 216663 
E3AD SF 
EJAE 1600 
E3n0 19 
E3B1 SE 
E3B2 21D4E3 
E385 19 
E386 £3 
£367 C9 
Ene 
Ejné 6e 
£369 66 
EIBA 63 
E3BS 6E 
E3BC 60 
E380 00 
EIBE 6E 
E3RF 6E 
EXO 42 
E3C1 59 
E3C2 12 
EIC3 6E 
E%C4 6€ 
E3C5 6A 
E3xc6 71 
E3C7 6B 
E3C8 A? 
E3C9 AC 
BICA 12 
E3CH 6E 
E3ICC 76 
GID 80 
EICE 6B 
EICF 50 
E3D0 £4 
EID! 68 
E3D2 06 
£303 CB 
E3n4 
E304 
E3n4 46 
BIDS 
E3DS JADOFF 
E3D8 AS 
£399 77 
B30A 
EJ0A JADBFF 
~EwO IC 
FIDE FESO 
E30 3050 
EJR2 AP 
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NOKY MOV A.C PREQOVER CHARACTER 
cPr SPACE YPRINCLNG CODE? 
JP PRINT 
CPi PCL~TARL 1700 LARGE? 
JP RET 
PUSH H ?CURSOR IN MEMORY 
LXI , TABL ITABLE START 
HOV E,A 
MVI D,0 
DAD D 
MW E,M 
LXI H,PCL 
DAD D 
xTHNL PREQWER H 
RET JEXEQUTE ROUTINE 
® CONTROL CHARACTER JUMP TARLE 
TAR 0B RET-PCL @ 
os RET-PCL 1A 
be HOME-PCL. #8 HOME OIRSOR 
oS RET-PCL 1€ 
fo FORM-POL, 1D CLEAR SCREEN 
fez} PCL-PCL 7& PRY CONTROL 
DB RET-PCL ia 
DB RET-PCL 1G 
DB DBACKSP-PCL 1 BACKSPACE: 
OB TAB-PCL HI TAB OVER 
mB | LINF-PC. iJ LINE FERD 
0B RET-PCL 1K 
fe RET-PCL +L 
0B CRET-PCL 1 CARRIAGE ror 
DB RET+3-PCL 1H NO GURSOR 
rps} RET-PCL 10 
OB CLEND-PCL ?P CLR SON TO BD 
DB CLLINE-PCL 10 CLR LINE 'TO END 
cB LINP-PCL, IR CURSOR DOW 
DB RET-PCL, 8 
ist} TVLDE-ra, $7 TOGGLE V1LEO 
DB CuRSUP-FCL, 70 CURSOR UP 
i] RET-PCL Vv 
08 BACKSP-PCL #4 QURSOR LEFT 
DB CISTRI-PCL 7X CLR START OF LN 
ie 1) RET-PC. ¥ 
0B BOL- PCL 12 CURSOR RIGHT 
be LEDIN-PCL if ESC=xyY LEADIN 
a 
* PRINT QODE IN B REGAROLESS 
PCL MW C,B 
* PRINT THE QIARACTER ON TIE SCREEN 
PRINT LOA VFL 
XRA c 
; ww H,A 
* POL GIECKS THE QURS POS FOR END OF LINE 
EOL. LDA CURPOS 
INR A 
CI NOREZ 
one TADRET 
XRA A 


E3E3 3J20BFF 
E3E6 

E366 3ADCFF 
E3E9 FEI? 
E343 2023 
£3) 

Ej} 215000 
€3F0 ENSBDFFF 
EjF4 19 
BPS ENAG 
E3F7 EDAD 
E3F9 7C 
EJFA FEF? 
E3FC 20F7 
FIFE 7D 
EIFF FBO 
E401 20F2 
£403 Japcrr 
£406 

F406 FB 
E407 0650 
£409 3620 
E408 23 
F40C 05 
E400 20FA 
&40F 3D 
E410 X 
E4tt 320CFrF 
F414 t82c¢ 
E416 

E416 

E416 3620 
E4\8 JADBFF 
E418 A? 
E41IC 2824 
E41E 3D 
E41F 28 
£420 3620 
£422 els 
E424 

E424 JADBFF 
E42)? 30 
E@28 F23FE4 
E42 18611 
E420 

F42D 3ADGFF 
£430 F607 
E432 18a9 
E434 

£434 CDBDE4 
E437 AF 
E438 320CFF 
E438 320DFF 
E43e 

E43h AF 
E43P 320BFF 
£442 
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STA QURPOS 
* MOVE DN 1 LINE ; 
LINF LDA LINENO 
CPI VERT~1 
ORNZ NOSCRL. 
* SCROLL UP ONE LINE 
SCROLL LXI H, HOREZ 
LOED = TOSCN 
DAD D 
SCRL Lol 
LDI 
Mov AN 
CPI HORIZ*VERI+PAGE/256 
JRNZ SCRL 
MW A,L 
CPI HORI Z*VERP+PAGES OF FUL 
JBNZ SCRL 
LOA LINENO 
* ERASE AOTYOM LINE 
ESOTL XxONKG- 
MVI B,HORIZ 
ELOP MVI M, SPACE 
INK H 
DCR B 
JPNZ ELOCP 
ocr A 
NOSCRL INR A 
STA LINENO 
ok RET 
t 
* ERASE BEFORE BACKSPACING 
DRACKSP MVI M, 20H 
LOA GURPOS 
ANA A 
JRZ RED 
DCR A 
DOCK H 
MVI M, 2011 
JR TABRET : 
“ MOVE THE QURSOR BACK 
BACKSP Un QURPOS 
DCR A 
op TABRET 
JR CREr 
* TAB OVER TO THE NEXT 6 MULTIPLE 
TAB LDA QURPOS © 
ORI 7 on 
JR EOL 
* CLEAR THE SCREEN AND HOME UP 
FORM CALL = CLEAR 
ICME XRA A 
STA LINFHO 
STA VEL YCLR VID FLAG 
* CARRIAGF RETURN 
CRET XRA A 
TARRET STA GuRPOSs 


* RETURN TO THE CALLING ROUTINE 


£442 Co60F4 
E445 el 
£446 DI 
E447 Cl 
E448 FI 
E449 C9 
E440 JADDFF 
E44D ESO 
E44F 32D0eF 
E452 16ee 
E454 

e454 

E454 3ancre 
£457 A? 
£458 2668 
E45A 3D 
£458 3J@NCrr 
B45€ 1682 
E460 

E460 2180F7 
E463 11b0FF 
E466 3ADCFF 
£469 x 
E46A 19 
E468 FEIG 
E4&D 20FA 
E46F EDSB0BFF 
BAT3 1600 
E475 19 
£476 

£476 7E 
E477 EE80 
E479 77 
EATA C9 
E476 

£A7TB CD96E4 
EA7E 1862 
£480 

£480 JpDerr 
£483 3620 
2485 23 
£486 xX 
E487 FESO 
£469 20F8 
E466 1985 
E48p : 

E46D 2100F0 
E490 22DFFP 
£493 22EAFF 
£496 3620 
E496 23 
E499 7C 
F494 FEFO 
E49C 20F8 
FA9E CO 
E49F 

E49F 


FOPTIMIZED AT BOTT 
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RET CALL —_ LEFTCURS 
Pop " 
Pop 0 
POP 8 
POP Pow 
RET 
TVIDe LOA VEL 
XRI Bor 
STA VFL 
JR rer 
* 
* MOVE THE QURSOR UP 
CURSUP UA LINENO 
ANA A 
JRZ RET 
DCR A 
STORLN ST! LINENO 
on RET 
* CALCULATE MEM ADD FROM CURSOR POSITION 
LIFTOURS LXI H, WORE Z*VERT+PAGE 
LX D,-HORIZ 
LOA LINENO 
CLop INR A 
DAD D 
or VERT 
JRIZ CLOP 
CFIN LOED ss GuRPOS 
MV D,0 
DAD D 
* REVERSE THE VIDBO 
MOV A.M 
XRI 60H 
Mov MLA 
RET 
* CLEAR TO END OF SCREEN 
CLEND CALL so WRSPC 
oR RET 
* CLEAR TO END OF LINE 
CULINE LOA CURPOS 
MVI M, 208 
INX u 
INR A 
CPL 501 
SANZ CLLINE+3 
JR RET 
* CLEAR TUE SCREEN . 
CLEAR LXI Hi, PAGE 
SIILD = TOSGN 
SHLD —-XYFLAG 
WRSPC MVI M, 2001 
: INX H 
MOV A,H 
CPI PAGE+2048/256 
JRNZ WRSPC 
rer 


a 
* PROCESS LEAD IN CODE 


F49F JE02 
R4Al 32fAFF 
R4A4 189¢ 
E4A6 

FANG 

E446 79 
R4A7 FESO 
E4A9 3802 
E4An JE4F 
R4AND 1890 
R4AF 

E4AF 79 
E4n0 FE1S 
EAn2 3802 
B£4R4 3617 
H4B6 16A3 
£408 

E468 AF 
F489 320BFF 
E4BC CO60F4 
R4BF 18GF 


EB4cl Eacl = 


EACI 
Each 
FFOB 
FFUC 
FAD 
FFDE 
FFDP 
FFEI 
VFE3 
FFE} 
FIER 
E4C1 
E4Ct CoDFEO 
B4C4 £3 
RAC5 TE 
E4C6 23 
H4C) £3 
E4c8 AT 
E4C9 (7BE3 
e4CC FB 
FaCD 18FS 

- ~E4CF 
FACF JE04 
B4D1 O7BE3 
F4p4 2150F1 
£4n? ES 
E4n8 1151F1 
E4pa 013000 
RANE 3612 
E4F0 EDbO 
E4F2 EI 
f4E} HAOFI 
E4F6 018002 
E4F9 DBO 
e4Mn axcdes 


LEDIN AVI A,2 
STA XYFLAG 
JR RET 

* 

* SET X AND Y CURSOR POSITIONS 

XPOS MoV A,C 
CPI 80 
JRC XTNTG 
MVI A,79 

XINTG JR TADRET 

.) 

YPOS MOV A, 
CPI 24 
JRC YINEG 
MMVI A,23 

YINTG JR STORLN 

a 

CLSTRP XRA A 


CALL LIFTCURS 
JR CLLINE 
SEND aQu $ 
* QURSOR STORAGE LOCATIONS 
ORG SPTR+OBiI 


CURPOS bs 1 
LINENO os 1 
VFL. ie) 1 
WIDTH os 1 
TSN os 2 
‘TCURPOS 06 2 
LINK "5° 
* ADDITLONS TO 4.0 MONITOR 
MS END 
* PRINT A STRING 
RPTSING CALL CRLF 
PTSTNG XTHL 
MW A,4 
InX ty 
XTHL 
ANA A 
CALL VIDEO 
cc] 
JR PTSING 
* SIQI ON MESSAGE 
SIGN MVI A, A 
CALL VIORO 
LX1 H, PAGE +1500 
PUSH u 
LXI D,PAGE+IS 1H 
LXI B, 300 
MVI 4,121 
LDIR 
PoP H 
[Xt 1D, PAGE +1A0H 
x1 B,640 
LOIR 


CALI, PTSTNG 
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POS ON LINE 
LINE NUMBER 
REVERSE VID FLAG 
7PRINT WIOTH 

1TOP OF SCREEN 
TEMP POSITION 


3CRLF FIRST 


PRINT IT 


CLEAR SCREEN 


GRAPHIC CIARACTER 


E4Ee 16 

E4EF 2007 
E4F1 20564543 
E45 54475220 
E4F9 47524150 
E4FD 48494320 
E501 1B 

E502 2008 
E504 20202020 
£508 4D4F4E49 
E50C $44F5220 
E510 20202020 
ES14 1p 

E515 2009 
ES17 20205645 
ESIB 5253494P 
ESIF 46203426 
E523 32202020 
£527 18 

£528 008D 


G52A C9 --_____ 


E528 COCIE4A 
ES2E 4D6F6E3E 
E532 Ad 
£533 C9 
E534 

E534 

E534 cocée4 
E537 41534349 
E538 49204455 
ES3F 4D50A0 
E542 COOEEI 
£545 CDS8E5 
E548 

E548 78 
€549 FEAQ 
E54B 201A 
E54) B60F 
E54F 2010 
E551 £603 
E553 2806 
E555 3£20 
E557 Cp7uE3 
E55A 04 
£558 18F3 
E550 3E46C 
E55 16F6 
E561 78 
E562 C20e2 
£565 1863 
ES67 

£567 CD79E3 
ES6A COF4R5 
E56D COOFR2 
—570 0E3F 


- E572 Q)79F5 


E575 FA6GAES 


* MAKE A RULER 


RULELP 


REENTR 
MARKER 


NUMBER 


TERALIN 
WOH?! 


. * TOGGLE REVERSE VIDEO 


yESC 
X*32 ¥=7 


yESC 
1X=32 Y=8 
’ 


1ESC 
yX=32 ¥=9 
' 


1ESC" 
<0 Y=13 


DB 27 

Do 20071 

or * VECTOR GRAPHIC ° 
08 2? 

Do 20081! 

or . MONT TOR 
0B 27 

odo 200911 

or "VERSION 4.2 
Da 27 

Do Ele i) 

+ RET... .-.- --—_ -- 
CALL RPTSING 
ort *Mon> * 
RET 
CALL PTSTNG 
or ‘ASCII DUMP ° 
CALL *TAHEX 
CALL HOMEC 

POR ASCII DUMP 
MOV A,B 
CPI 64 
IR TEIMLIN 
ANI orn 
JRZ NUMBER 
NI 3 
JRZ MARKER 
MVI A,’ 5 
CALL VIDEO 
TNR B 
JR RULELP 
MVI A,'1" 

JR REENTR 
HON A,B 
CALL GIN 

JR REENTR#I 
CALL TVIDRO 
CALL SETSCRLL 
CALL PTAD 

MVI C,63 
CALL WDMP2 
JM WOMP T 
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£578 C8 fied e5e4 eB} FOP H 
E579 7E WOMP2 MW A.M . BSE5 Ocor MVI c, 15 
ES7A 47 MON B,A E5E7 CONAEO CALL = SPCE 
E578 3605 MVI A, 'E'-64 ; ESEA CDDAEO - CALL == SPCE 
£57) CbD7DE3 CALL ~~ VIDEO ESED CD79E5 CALL = WOMP2 
£580 CD3FE2 CALL BMP B5F0 FADOES JH HLPI-3 
E583 C8 RZ ESF3 C9 RET 
E584 OD DCR c ESP4 * QIECK TO SET SCROLL POINT 
£585 FB pM ESF4 3ADEFF SETSCRLL LDA WIDTH 
E586 I8F1 JR WOMP2 : ESE7 30 DCR A 
£588 * HOME QURSOR, PRINT “ADOR" : ESF8 JEFF STA WLOTH 
£588 COCIE4 HOMEC CALL  RPTSTNG a ESEB 2007 JRNZ = CI'SCRL 
E58R 14 pa "T'~64 E5ED 0150F0 LXI B, PAGE +50H 72ND LING 
ES8C 41444452 ort "ADDR ' £600 eD430FFF sB~D ss TOSGN 3SCROLL, POINT 
£590 AO £604 C9 CrscrL RET 
E591 0600 MVT B,0 £605 a 
£593 3618 ; MVI A, 24 . ; E605 * PROGRAM MEMORY 
E595 32DerF STA WIDTH : E605 Cncéed PROGRAM CALL —-PTSING 
£598 C9 RET E608 50524F47 ori "PROGRAM * 
E599 * MAKE A RULER FOR HEX DUMP B60C $2414DA0 ; 
£599 78 HEXPULER MON A,B £610 CheDE0 - CALL AMEX yADOR IN HL 
ES9A FEIO CPI 16 E61} EDSJEIFF SDED  ‘TCURPOS 
E59C 2806 IRE HEXRCT E617 CD88E5 CALL —- HOMEC TPRINT "ADDR" 
E59E CDICE7 CALL = PT2S E61A CD99E5 CALL = HEXRULER 
ESAL 04 INR B B61D CD79E3 CALL — TVILEO 
E5A2 18F5 an HEXPULER £620 AP XRA A 
ESA4 * EXTEND FOR ASCIT E621 320EFF STA WOT 
ESAd COOAEO HEXRET CALL — SPCE £624 CDSEES CALL — PRTILINE ?PRINT LINE CONT Ht 
ESA7 CDDAEO CALL SPCE B627 CD2FEI POLLOOP ‘CALL — ESCAPE 
ESAA 0600 MVI B,0 B62A CDEDEO CALL HEX 
E5AC 78 HEXRLP re A,B E620 2AE1EF UILD = TOURPOS 
E5AD FEI0 CPI 16 £630 301A JANC - KOOMEM 
ESAF C8 Re E632 * CONTROL COUR TABLE 
E580 E60F ANI ont £632 FE20 CPI wos 
E582 CD31E2 CALL — BINL £634 2646 JRL csrr 
E585 04 INR B E636 FEOS crt a 
ESB6 16F4 OR HEXRLP . £638 2845 ORD csur 
E5B8 * HEX DUMP ROUTINE E634 FEI2 CPI 'R'~64 
ESBB Coc4E4 REXPUL CALL —-PTSING E63C 2839 JRZ CSN 
E580 48455820 pri 'WEX DUMP ' E63E FEIS CPI. *U'+64 
ESRF 44554050 E640 262F JRZ csup 
ESC} AO - E642 FEIT - Cl Ww'-64 
E5C4 COWERI CALL = TAISEX E644 2839 JRZ CSLT 
E5C7 CD88E5 CALL = HOMEC E646 FEIA CPI *2'-64 

- ESCA E648 2632 JR2, cser 
ESCD pales ay oe E64A 1808 ; JR + POLLOOP 
ES00 CDF4ES CALL — SETSCRLL E64 * MODIFY A MEMORY LOCATION 
£5D) Cbore2 HLP1 CALL PAD i E64C 2AEIFF HODMEM UILD ‘TCURPOS 
E5N6 ES PSH Ot E64P 4F MOV C,A 
E5D8 0&10 MVI C,16 E653 A7 ANA A 
ESDA 7E HLP2 ww A.M £654 7e MOV AM 
E508 CD ICE7 CALL Pr2s £655 2800 JRZ LSNIBL 
ESDE 23 INX " ~ £657 BGFO ANI OFOH 
E5DF OD DCR Cc £659 81 ORA Cc 
£560 C20AE5 UNZ HLP2 E65A 77 REMEM voy MN 


Y 
E563 DI roe dD E650 JADEFF LM Wut 


E690 Cb60E4 
F6A0 2AR IPE 
E6A3 70 
£6A4 EGOF 
EG6GA6 6F 
F6A7 3RO5 
E609 2n 
EB6AA FABIE6 
E6AD C603 
E6ar 18F8 
E6BI 6F 
E662 JADEFF 
E6a5 65 
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XRI 1 
JRNZ RTRINt} 7 
JR corr 
LSNIBE RAL 
RAL, ; 
RAL 
RAL 
ANI OFOH 
ORA Cc 
RRC 
RRC 
RRC 
RRC 
JR REMEM 
* MOVE UP ONE LINE 
csuP UX1 D,-16 
DAD Ly) 
JR RIRIN 
* MOVE DOWN ONE LINE 
CSON LXI D, 16 
JR CsuPp+3 
* MOVE RIGHT ONE SPACE 
cserr TNX H 
JR RTRIN 
* MOVE LEFT ONE SPACE 
csiur DCX ul 
® 
RT RIN XRA A 
STA WIDTH 
SHLD TOURPOS 
UPAROW MVI A, 'U'-64 
CALL VIDEO © 
JR POLLOOP-3 
* PRINT A LINE CONTAINING ((H)) 
PREILINE WILD ‘TCURPOS 
PUSH H 
FoPp D 
MOV A,L 
ORI oF ; 
MV E,A 
ANI OFOH 
MOV L,A 
CALL HLP? 
* NOW PUr CURSOR WIERF IT GORS 
CALL —_LIFTOURS 
HILD TCURPCS 
HOV A,L ra 
ANT OF! 
MN L,A 
MVI A,$ 
PLOPI DCR L 
JM PQOONT 
ADI 3 
. JR PoP I 
PGOONT MOV L,A 
LOA WIDTH 
ADB L 


E6B6 

E6B6 3200FF 
E6B9 C36084 
E6BC 

E6BC 

E6aC 

E6BC COC4E4 
E6BP 52454749 
E6C} 53544552 
E§C? D3 
E6C8 

E6C8 E3 
E6C9 FS 
E6CA (228? 
E6CD 28 
E6CE CDOFE2 
E6n! E1 
E6D2 C5 
£6D3 CD77E7 
E606 Cl 
£6D7 (D12e2 
E6DA Et 
£600 22E3FF 
E6NE (98E7 
E6E1 DOES 
E6E3 Et 
E6E4 CD12E2 
E6E7 FOES 
E6E9 E! 
E6EA ()12E2 
E6FD 210000 
E6FO 39 
E6FI 22E5FF 
E6F4 COI2E2 
E6F7 08 
E6FS FS 
E6F9 El 
EG6FA O)12E2 
E6FD D9 
E6FE CO98R7 
£701 D9 
£702 OA 
£703 Mice? 
E706 1A 
E707 CDICE? 
E704 2AE3FF 
£700 7e€ 
E708 CICE? 
ETtt 2AESeF 
E714 F9 
E715 Bl 
E716 Gi2e2 


~ £719 C340c0 


E7IC 
E7IC M2682 
E7IF C3DAEO 
E722 


. 


* A © 547*LIW 


* 

* 

* DISPLAY REGISTERS 

DREGS ¥ CALL 
or 
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QURPOS 
LIFTOURS 


PISING 
"REGISTERS 


* PUMP REGISTERS AFTER ENTRY FROM RST 7 


DUMPREGS XTHL 
PUSU 
CALL 


CALL 
ILD 
MOV 
CALL 
ILD 
SPIL 
rop 
CALL 
JMp 


Pr2s CALL 
JMP 


i iGET BREAK ADD 


PTAD#3 YPRINE AF 
H 

HUTEMP 

PTURER ?PRINT BD I 
IX 

it 

PTAD+3 tPRINT (X 
ly 

H 

PTAD+3 yPRINT LY 
H,0 

SP 

SPTEMP 

PTAD+3 SPRINT SP 


PSW 
i 
PIAD+3 


PruREE 


B 
pr2s 
B 
pres 


*HLTEMP 


A,M 
Pr2s 
SPrEMe 


u 
PRAD+3 
CLRBRK 1CLEAR BREAKIOINT 


Pr2 FPRINT 2 GIARS 
SPCE :PRINT SPACE 


* DISPLAY REGISTER HEADER ON SCREEN 


£722 CDCIES 
E725 14 

E726 41444452 
E72A 20464C41 
E72E 47532020 
£732 41462020 
E736 20424320 
ETIA 20204445 
E7JE 20202048 
£742 4C202020 
E746 49582020 
E?4A 20495920 
E746 20205350 
E752 20 

E753 2204146 
E757 27 

E758 20204243 
E75 27 

£750 20204445 
E761 27 

£762 2020484c 
£766 27 

£767 20404220 
F763 40442040 
E76F 49204053 
£773 5020 
E775 94 

£776 C9 

E777 

£777 

£777 O1SA40 
E77A QW7E7 
F770 014301 
F780 (DATE? 
£783 014D80 
£786 COWIE7 
E789 014504 
£78C CDA7E7 
F78F 014810 
E792 OWE? 
£795 C3IDAEO 
£798 

E798 

£798 £5 

E799 C5 

E79, EI 

E79R C1262 
E79E DS 

EV9F £1 

E7A0 (1262 
RIA} Et 

EVA4 C33 282 
EVA? 

E7A7 70 

E7A8 AQ 

BIA9 3620 
EVAR CATAR3 
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DISPREGS CALL RPTSING 
0B "T'~64 * 
ur "ADDR FLAGS AF BC DE! 
or ‘ WL Ix Iv se? 
pr ’ AF* 
DB 27H " 
or * pct 
oe 27u 
or * pe’ 
52) 27H 
or ' HL' 
te 27H 
or ' @ @ @i esp ‘ 
De “t's64 
RET 
* 
* PRINT FLAGS 
PRIFLGS LXI 8, 405A 1% 
CALL MASK FIG 
LXI B, 143H ne 
CALL MASK FLG 7 
LXI B,804Di 1M 
CALL —-MASKFLG 
LxI 68,4451 1E 
CALL MASKFLG 
LX B, 10481 aH 
CALL MASK FLG 
Jap SPCE 
‘ 
* PRINT GC DE HL IN ORDER 
PTIRDE PUSH 4 
Pusu B 
FOP ii) 
CALL so prans3 , 
PUSH DB 
POP u 
CALL PrADt3 
Pop a 
JMP PIND+3 
* 
MASKFIG MW A,L 
ANA A 
MV] A, 20hI 


JZ VIDEO 


EINE 79 

EVAF C37BE3 
E7B2 

E7B2 

£782 COCc4e4 
E£7B5 42524541 
E7B9 48204154 
E7BO AO 

E7BE COnDEO 
E7CI JA 

E7C2 32E9FF 
E7CS EDSJETFF 
E7C9 Jere 
E7CB 42 

e7Cc C9 

E7@ 

E7CD 

E7@ CoOCAEA 
E7p0 45585420 
E704 434F4DA0 
£708 pe05 
E7DA E602 
E7DC 2805 
€70e pe04 
E7E0 CD7BE3 
EVE3 Co2Fel 
EVE6 28F0 
E7E8 D304 
EVEA 186C 
&78C 

EEC 

ETEC 

FFE} 

FFES 

FFE7 

FFES 

FFEA 


uN 
JMP 
« 
* SET BREAKPOINT 
SETBIK CALL 
DTH 
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A,OFFIL }RST 7 


* EXTERNAL COMMUNICATIONS 


FXTOOM CALL 
Ori 


RECEIVE IN 


NEXQIR CALL 


a 


PTSING 
"EXT CM 


5 
2 


NEXGIR 
4 

VINEO 
ESCAPE 
RECEIVE 
4 
RECEIVE 


* TEMPORARY STORAGE LOCATIONS FOR REGISTERS, FIT. 
ORG 


HUTEMP 0S 
SPTEMP 0S 
BKPTLOC 0S 
BRKOODE 0S 
XYFLAG ts 


TOURPOS +2 


“ BREAKPT LOCATION 
;QODE AT AREAKET 
pQURSOR XY FLAG 


— mw NNN 


a 
OOg0DonOo 


aaoogdeo 
suacs 


Te 356.4 s0c 


+1709 Mee 


VERTICAL SYNC COUNTERS 
PRESET+O TERM COUNT+26) f-S09RN0 
COUNT+262 PEMOO + 16 688 .« sec 


CONNECT To ‘ad FS (OPTIONAL) 
PAD 0 FOR LO E A> b 

INTENSITY 5 O 

orion x 


fos 
wy 


20] 00 OF 02 OS 04 05 OS OF 


POSITION R 
= a 
meri us ogy LS 

AA AB AC AD AE AF AG AM 

0 ais 


Vee 


> HANS HE VO VI vav3 
SYNC COUNTER OUTPUTS 
’ O *haDo® 


wH7000909 9 er 


sj 2] 3i ef 3} si 7 9) 


9 0 
8097 4 ™S cond OOOOO OU}re00 
Vee 


UOBOROED 
s 


[vector craic GRAPHIC 
i BOx 24 


VIDEO DISPLAY BOARD A 
REV3 7-31-79 


e a EE | 


*OATA TO 2 CHIPS HORIZONTALLY 
CONNECTED 


A mwnite (> Add | 
a0 rere) “a a 5m SOUT 


HORIZONTAL SYNC COUNTERS ra 
PRESET +94 TERM COUNT«207 1415699 KHz 46 HT vee 0 a ee Ce 
COUNT +114 PERIOO+63 69 4s we 


50 
CHAR CLOCK «f+ | TED Me 
Te 956 4 s0c VERTICAL SYNC COUNTERS 
PRESET-O TERM COUNT+261 1+S992H? 
68 470 On 


COUNT+262 PERIOD + 16 668.4 s0c 


Heo v2 (6 in mocexd 


100/6 
50 \ 


\ 


2 ‘ 
O COMP VIDEO 


2 O TT. viEO 


az & gol “Ss a 1 
9 MewoRY vill 0 FR v Ja 9 sy Lh a Ja 2 Jor ee 
as > see 
a4 > 
as [23> 
as [82> 
a? [g>> 
ae [8 
s097 
0 b> > ex 
‘3 O 
i Se, a et 
se PU 2 
cs Sh = Ging 
Par =a 
ebb b ee pale 2] PL 
= af SK] Dh 
A Ce el 
FEET ae 
= gaia eee Pion xe aa 
Se SORT OT hg yp aie pa 
J © O 6 > 
wHITO O00 000 O18 ie: 
SP CeoOreD - 
rnc . potas {21}o08 cu 
Svemr 
15] 14] 13) Qe 4 
>, 6 
$20 
Ls) be) 
Re, ar aa ————— 
R 2st ere 5 80x 24 
* vara ro, cones WORIZON TALLY fo . } {| _ = VIDEO DISPLAY BOARO 
f cy ——S | 
AAA MAA fs) (8 (x) ‘ Qo) @ ———— 
Wr a2 AS 488 poss a vewsnre AN a ais acne sme SuUT phere} as —, 


° 
x 
Ss 
f 
| 
j 


